A database of mutations in human eye disease genes has been constructed. This KMeyeDB employs a database software MutationView which provides graphical data presentation and analysis as a smooth user-interface. Currently, the KMeyeDB contains mutation data of 16 different genes for 18 eye diseases. The KMeyeDB is accessible through http://mutview.dmb. med.keio.ac.jp with advanced internet browsers.
INTRODUCTION
We have been involved in the identification and characterization of the genes responsible for hereditary eye diseases and have so far cloned three novel genes: myocilin (MYOC) (1), retina-specific amine oxidase (AOC2) (2, 3) and immunoglobulin superfamily gene containing leucine-rich repeat (ISLR) (4) using the enriched retina cDNA library. Of these, myocilin was found to be identical to the TIGR (Trabecular meshwork-Induced Glucocorticoid Responsive) which was reported to be responsible for the chromosome 1q-linked primary open angle glaucoma (GLC1A) (5, 6) . Furthermore, we have found various mutations in previously established eye-disease genes in Japanese patients (7) (8) (9) (10) . To aid efficient DNA diagnosis, we have collected mutation data of the pathogenic genes for a variety of eye diseases including retinitis pigmentosa, glaucoma, corneal dystrophy, choroideremia and others ( Table 1) .
DATABASE AND SOFTWARE
Database was constructed for each gene as a set of hierarchical tables with formats defined in our distributed database software MutationView, which will be described elsewhere (S.Minoshima, S.Mitsuyama, S.Ohno, T.Kawamura and N.Shimuzu, manuscript submitted). Currently, KMeyeDB covers 18 diseases and 16 genes as shown in Table 1 . 447 mutations have been collected from 108 literature sources. Table 2 shows all the mutation data of the MYOC gene as a typical example of KMeyeDB contents. Using MutationView software, these collected mutation data can be viewed in various ways (Figs 1, 2 and 3). Figure 1 shows a default display of gene Table 1 . Mutation data in the KMeyeDB structure window, in which each mutation is presented at the proper position of genome structure as a histogram with height proportional to case number. The type of mutation is shown as in the Symbol Table (Fig. 1, inset) . It is obvious that mutations are clustered in exon 3. The additional information on each mutation such as Hereditary Pattern, Age of Onset, Ethnic Origin and Author can be obtained by the function Classify (Fig. 2 ). Mutations can be sorted according to Ethnic Origin (Fig. 2, right) . PCR primers to amplify exons are also shown (Fig. 2, top) . It is possible to change the genomic structure to cDNA or coding region mode using View Type pulldown menu (data not shown). Zoom-in is easily performed by repeated clicking of the mouse button to gain normal nucleotide sequence. Figure 3 , right, shows the result of zoom-in to exon 3 of the MYOC gene. The vertical cursor line points out the G367R mutation and the 'G' at nucleotide position 1099 of cDNA. (The nucleotide position +1 is set to the 'A' of the start codon ATG.) Clicking the G367R mutation symbol makes the mutation detail window appear (Fig.  3, left) , in which normal and mutant nucleotide sequences are shown with the changed bases (G to A) and amino acids (Gly to Arg) highlighted in red. Furthermore, loss or gain of restriction sites is also displayed which is useful for restriction analysis. PCR primer sequences and reaction condition are presented (Fig. 3 , right) by clicking primer name (Fig. 3, top) . Thus, all the data are presented visually with smooth user-interface.
The software MutationView for KMeyeDB is designed to manage data as a distributed database, so that any data, if it is collected with the same format and placed on the WWW site, can be made accessible. We are trying to expand the accessible data to other disease gene mutations in collaboration with world-wide locus-specific mutation databases (LSDBs) created by the expert curators for individual disease genes. KMeyeDB is located at Keio University School of Medicine and is accessible via http://mutview.dmb.med.keio.ac.jp with user ID and password, which are issued after application through the same URL. The software MutationView is made available to the founders and qualified curators of LSDBs on a collaborative basis to establish a world-wide distributed database system for disease gene mutations. For inquiries, contact Shinsei Minoshima (mino@dmb.med.keio.ac.jp) or Nobuyoshi Shimizu (shimizu@ dmb.med.keio.ac.jp).
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